Tetrahydrobiopterin prevents endothelial dysfunction and restores adiponectin levels in rats.
Oxidative stress induces endothelial dysfunction and hypoadiponectinemia. We previously reported that supplementation with tetrahydrobiopterin (BH4), one of the most potent naturally occurring reducing agents and an essential cofactor of enzymatic NO synthase (NOS), ameliorates endothelial dysfunction and reverses hypoadiponectinemia as a result of oxidative stress in rats. To further confirm this hypothesis, we investigated the effects of treatment with BH4 on endothelium-dependent relaxation and adiponectin levels during oxidative stress in fructose-fed rats, which provide an animal model for the metabolic syndrome. Ingestion of a fructose diet for 8 weeks significantly impaired endothelium-dependent arterial relaxation in aortic strips and decreased plasma adiponectin levels, as well as adiponectin mRNA levels within adipose tissue. However, oral supplementation with BH4 (10 mg/kg day) over the final 4 weeks leads to a significant partial reversal of impaired endothelium-dependent arterial relaxation, as well as normalization of plasma adiponectin and fat adiponectin mRNA levels. Moreover, BH4 treatment of the fructose-fed rats significantly reduced the lipid peroxidation content of aorta, heart, liver, and kidney tissues, which were increased in fructose-fed rats. This effect of BH4 treatment may be due to its function as a cofactor for eNOS, as well as its anti-oxidative effects. Thus, BH4 might show promise for the treatment of oxidative stress-induced disorders, including the metabolic syndrome.